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PRINCIPLES OF ELECTRICALLY OPERATED TUNED R-F CIRCUITS 


Inasmuch as the Atwater-Kent Model 40 circuit is typical of so many of the 
standard tuned radio-frequency receivers we shall make use of it to describe 
the various principles involved. A complete schematic diagram of the circuit 
and socket power unit is shown in Figure 1. Alternating-current tubes are 
used in the radio circuit and a full-wave rectifying tube is employed for the 
power supply. The complete assembly of sets of this type consists of the 
receiver unit proper and the power pack built into one compact unit on a 
metal chassis. The receiver consists of two stages of radio-frequency ampli¬ 
fication in conjunction with an untuned antenna coupling circuit, a tuned 
detector, and two stages of audio-frequency amplification. With the exception 
of a few minor variations the detector and audio amplifier portionsof the re¬ 
ceiver are standard and similar to other models of this receiver. The receiver 
has its tuned radio-frequency stages synchronized and turning is accomplished 
entirely with one dial. There are only three- controls on the panel; namely, 
the power supply switch used to place the set in and out of operation or, as 
we most generally say, "to turn the set on and off," the station dial for 
selecting the program, and the volume control. 

The power unit is designed for use on standard 110 volt, 50-60 cycle, alter¬ 
nating current lighting systems. A special model employing a specially de¬ 
signed power transformer is required where the frequency of the a-c supply 
is 25 cycles. The power unit receives an alternating current of one voltage, 
called the line voltage, through the attachment cord and changes this voltage 
to a-c voltages of lower orders, and d-c voltages of both high and low orders 
to supply complete plate, filament and grid voltages to operate the tubes 
in the receiver. 

It is well to keep in mind that whenever receivers of this general type 
utilize three stages of tuned radio-frequency amplification, instead of two 
tuned stages as in this case, the circuits will not be basically different 
from each other. Therefore, when an additional tuned radio-frequency stage 
is built into a receiver the coils and condensers comprising this stage must 
be exactly similar to those of the other tuned stages. Thus, each tuned 
stage must possess identical electrical characteristics; that is, the output 
and input characteristics in which the tuned amplifiers function must be the 
same for each stage. 

The tuned radio-frequency circuits are In themselves simple in design, each 
consisting of a vacuum tube working as an amplifier, a radio-frequency trans¬ 
former, a variable condenser and additional unit or units for suppressing 
uncontrolled radio oscillations. The design of the units referred to im¬ 
mediately above is governed by the method used for combating the tendency of 
self-oscillations to be set up In a radio-frequency amplifier circuit. The 
method used in this receiver is known as the "grid suppressor" method and 
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Figure 1 







One should always keep In mind that the average antenna possess a somewhat 
high resistance and is therefore naturally broad in tuning, and consequently 
all of the broadcast frequencies are picked up by an untuned antenna of this 
type. The power or intensity of the signal can, however, be governed by the 
use of the volume control shown in the diagram. Larger signal voltages will 
be obtained from this unit when moving the adjustable arm in the downward 
direction. This is a condition to be expected when we recall that while 
current is flowing a greater voltage drop will be obtained from any device 
functioning upon the potentiometer principle when a greater number of turns 
of the resistance is used to supply voltage to the circuit being energized 
or, in this case, the coupling transformer and the first tube. 

An untuned antenna of this design does not require a separate control, gen¬ 
erally called a "trimmer,'’ so as to compensate for any effect of the antenna 
circuit and permit accurate tuning. It is obvious that tuning is accomplish¬ 
ed in this receiver only in the radio frequency circuits that follow the 
first tube. In brief, no adjustable tuning feature in the antenna system 
is needed because the first tube merely acts as a coupling device, its value 
as a radio amplifier being rather limited. 

It has been mentioned in a foregoing paragraph that the untuned antenna 
responds to the signals of all stations whose frequencies lie within the 
broadcast range and that a separate timing control for the antenna circuit 
is eliminated by utilizing the first tube in the receiver merely as a coupl¬ 
ing device. Thus, when antennas of different lengths are installed with a 
receiver of this design there will not be any apparent detuning effects on 
the tuned radio frequency stages. 

Let us now consider how the signal energy travels through the successive 
circuits in electrical impulses until it is finally transformed by the 
loudspeaker into acoustic energy or sound waves which faithfully reproduce 
the music or speech as originally rendered at the broadcast microphone. The 
modulated carrier wave emitted by a broadcast antenna strikes the receiving 
antenna and sets up an oscillating current in the conductors of the antenna 
system. This alternating current passing through the antenna coil marked 
"volume control" produces a radio frequency voltage of a certain amount 
across its turns, depending upon the position of the movable arm. This 
action has already been explained. The alternating voltage supplied by this 
coil is applied to the coupling transformer coil and to the grid or input of 
the first tube. The grid potential now alternates and varies in magnitude 
according to the signal characteristics, and the grid acting upon the 
electron stream in the tube causes corresponding variations in the amount 
of electrons reaching the plate; that is to say, the grid potential vari¬ 
ations cause similar plate current variations, only somewhat enlarged. The 
plate current cannot reverse its direction of flow as does the oscillating 
current passing to the grid; the plate current simply rises and falls in 
strength according to whether the grid Is excited with either a positive 
or negative alternation of a certain value. 

The plate current, then, can be said t-o be a pulsating current which con¬ 
veys all of the characteristics of the modulated signal wave. When a signal 
is being received the plate current varies in this way and it will be noticed 
that it must flow through the primary of the first radio frequency trans¬ 
former since this winding is inserted in series with the plate circuit. 
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Hence, there is instantly established a fluctuating magnetic field about this 
winding which in turn induces a radio frequency voltage across the secondary 
winding of this transformer. It is in this manner that the signal is trans¬ 
ferred from the plate or output of the first tube, into the grid or input 
of the second tube, the transformer acting as a resonant coupling device. 

At this point in the explanation we desire to emphasize the fact that all 
broadcast signals intercepted by the antenna are scrambled up, as it were, 
and actually are represented in the pulsations of plate current of the first 
tube. However, it should be fully understood that the radio frequency 
voltage induced across-the secondary will reach high values only for that 
particular signal whose frequency corresponds to the frequency at which the 
tuned circuit L-l, C-l is set. Any frequency within the range of the re¬ 
ceiver may be selected to the exclusion of other frequencies by varying the 
capacity of tuning condenser C-l, shunted across the secondary winding L-l. 
Of course, additional selectivity is obtained by the use of the two sub¬ 
sequent tuned stages of the radio amplifier system consisting of L-2, C-2 
and L-3, C3 respectively, through which circuits the desired signal passes 
until it reaches the grid of the detector. These amplifier stages serve to 
reduce the voltage of undesired frequencies while the resonant frequency, or 
frequency to which the circuits are tuned, will be increased in strength to 
an extent depending upon the gain in amplification of the second and third 
tubes. 

Prom previous explanations two important facts concerning a conventional 
tuned radio frequency amplifier portion of a receiver should be understood; 
first, the signal voltages impressed upon the grid of a certain amplifier 
will be greater than the voltage on the grid of a preceeding tube by the 
gain in amplification provided by the preceeding tube and, secondly, the 
radio transformers between the tubes merely serve as resonant coupling de¬ 
vices which act to transfer the signal energy from one circuit to another. 
The principles of electromagnetic induction are applied in any active 
transformer; for example, let us consider the radio transformers in our 
circuit of Figure 1; here the changing magnetic field currounding each 
primary is set up by the pulsating plate current flowing through its turns 
and as this field links through the secondary turns a fluctuating voltage 
is induced therein which in turn causes an alternating current to traverse 
the tuned circuit comprising the secondary winding and variable condenser. 

Thus it is evident that the capacities of the three tuning condensers are 
varied simultaneously to place the radio frequency circuits in resonance 
with the carrier frequency and when this is done the largest amount of 
signal voltage will be available for the excitation of the detector grid. 

The interior view of the receiver in Figure 2 shows the rotor plates of 
the three condensers C-l, C-2 and C-3 ganged together to provide one tun¬ 
ing control on the front of the receiver panel. One of the metal belts, 
linking the shafts of the first and second condensers is visible in the 
extreme lower left of the photograph. The other belt coupling the second 
and. third condensers can just be seen toward the middle and below the edge 
of the metal panel supporting the three condensers. This view also shows 
the three interstage transformers (radio frequency transformers) mounted 
with their center axes at 90 degrees to one another in order to eliminate 
the possibility of undesirable coupling effects between these stages. 
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Figure 2 

As we already stated, the grid suppressor resistors used in the second 
and third amplifiers are for the purpose of stahlizing these circuits, thus 

preventing self-oscillation. 

We will now discuss some points regarding the operation of the detector tube 
working in conjunction with the grid condenser and grid leak resistance. 

When signals are not being received the detector plate current flows steadi¬ 
ly at a constant value, called the normal value, and depends for one thing 
upon the value of the leak resistance. This resistance has an automatic 
controlling effect upon the plate current for the following reason. During 
normal operation of the tube a certain quantity of electrons liberated by 
the hot cathode in their travel toward the positively charged plate actually 
strike and collect upon the fine coil wire comprising the grid and, once upon 
the grid, they cannot get off be-cause the grid does not emit electrons, it 
being a comparatively cold element. The electrons are infinitesimally small 
particles of negative electricity. They are virtually trapped on the grid 
because the grid condenser acts as a barrier to the flow of a current of 
electricity (remember that the movement of electrons through a coruductor con¬ 
stitutes & flow of current) and therefore their only path of escape back to 
their source, the hot cathode, is through the high resistance leak. Fow, 
this leak has such a large value of resistance, in the order of one or two 
megohms,that when the correct value is used the electrons flow through it at 
a very slow rate (compared to the high frequencies). Hence, a uniform 
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auantity of electrons are always held 'back, thus maintaining the grid at 
some predetermined negative potential, -the detector grid, then, is slightly 
negative to begin with even though signals are not coming through. 

When a signal is tuned-in the voltage is impressed across the tuned circuit 
L-5 C-3 which is the input circuit to the detector, and the grid conden- 

ser^permits this alternating voltage to pass through readily to the grid. 

But wlmust now consider the effect of this signal voltage on the grid while 
the grid is already slightly negative and continues to add electrons to 
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frequency which represents the voice of music being broadcasted. 

The following brief remarks will no doubt prove sufficient to explain the 
effect upon the received signal when the grid leak is not of the correct 
value. The proper amount of resistance necessary for a grid leak must be 
carefully determined when designing a receiver. If the grid leak is too high, 
electrons cannot escape from the grid rapidly enough, resulting in the ac¬ 
cumulation of a large negative potential on the grid which will soon block 
the flow of plate ..current on strong signals. On the other hand, a grid leak 
whose resistance is too low, and therefore also unsuited for the particular 
duty which it is supposed to perform, will allow electrons to leak off too 
rapidly and, in this case the grid will not become sufficiently negative at 
any time to force the plate current to undergo a large variation from its 
normal value. Naturally a plate current changing within only narrow limits 
is capable of producing but a small change in magnetism in the reproducing 
unit or in the audio transformer, thus resulting in the reception of a weak 
signal. The object then, in all detector action, is to cause the plate 
current to vary between the greatest limits in order to produce the largest 
possible change in magnetism in the windings which carry the plate current. 
From the foregoing we can see that it is not the actual value of plate cur¬ 
rent in a detector output, or for that matter in an audio amplifier output, 
that determines the strength of the signal, but it is the extent with which 
this current can be made to change in order that it may ultimately cause 
large deflections or movements of the diaphram of the reproducing unit to 
act strongly upon the surrounding air. Note that the small by-pass conden¬ 
ser connected between plate and ground in the detector, as shown in Figure 1, 
provides a resonant path for the carrier frequency to pass through, and when 
thus removed'from the audio amplifying system this high frequency energy 
cannot possibly cause undesirable effects In these circuits. 


Reference to the schematic diagram shows that conventional transformer coupling 
is employed in the audio amplifier system and an output choke and by-pass con- 
denser is provided, across which are located the speaker binding posts. The 
by-pass, or coupling condenser, is inserted In the lead attached to the top 
of the choke. This form of coupling is used to prevent the plate direct cur¬ 
rent of the power tube from passing through the loudspeaker coils. 


The largest amount of signal voltage is built up through the audio transformers 
by the use of the soft iron core, for a large magnetic flux will circulate 
through the iron for a given plate current variation. The final audio stage 
employs a power tube of the UX-171A or CX-371A type in order that the signal 
strength will be raised to its maximum audible amplification, thus assuring 
ample power and an undistorted output. There is no polarity to the output 
current from the coupling condenser through the loudspeaker winding and 
therefore the latter should be connected in the manner that affords tlie 
most pleasing reproduction. 

The following paragraphs relate to the various circuit functions incidental 
to a-c. operation. 

The parts comprising the power unit assembly are the power transformer , with 
its single primary winding and five secondaries, the voltage divider re¬ 
sistances, filter choke coils and condensers, and the full-wave filament type 
rectifier tube, all arranged in the circuit according to the diagram in Figure 1. 
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in the filtering orocess by by-passing any ripple not effectively removed by 
the first choke, and by-passing any ripple or reactance voltage set up by 
the impeding action of the second choke. Condenser C-6, being adjacent to 
the volt age°dividing circuit supplying the tubes of the receiver, is known as 
the output condenser and should be one whose capacity is quite large, higher 
than perhaps 2 or 4 mdfs. of capacity. This condenser not only serves in the 
manner outlined for the other condenser to by-pass whatever ripple may be 
present at this point in the circuit, but it has a far more important duty in 
the whole scheme because it has a considerable influence upon the tone quality 
of the reproduced broadcast program. This is easily understood when we stop 
for a moment and consider the constantly changing requirements imposed upon 
the radio frequency and audio frequency tubes. At times the grids of these 
tubes are impressed with large voltage swings which demand full plate current. 
If the plate current supply is adequate to meet unusual demands then we might 
say that it is capable of faithfully repeating the characteristics of any 
signal voltages delivered to the grid. It stands to reason then that in 
practical operation of a receiver, an additional supply of current must be 
orovided at times from some source. This source is the stored energy in the 
output condenser; it gives up energy at such moments, hence we may call this 
condenser a "tank” condenser. All of the condensers should have a d-c. work- 
in^ voltage at least equal to the peak voltage output of the transformer. 

About 400 volts rated d-c. working voltage is a satisfactory rating to prevent 
possible rupture of a filter condenser used with a power transformer designed 
for supplying a 171-A power tube. In the event of a condenser breakdown, and 
where this part is accessible and can be removed the new condenser should not 
be used unless it has the capacity and d-c. working voltage rating of the 
damaged condenser. In many receivers these condensers are all mounted m a 
compact unit and sealed and cannot be individually replaced when damaged. As 
we have mentioned previously in the set under discussion the power unit is 
sealed in a single metal container, or can. 

how we will consider the general facts pertaining to the destribution of the 
d-c voltages to the plntes of the receiving tubes and the method employed 
for’supplying the requisite negative grid bias voltages, for instance, by 
causing'the plate current of a certain tube circuit to flow through a suit¬ 
able resistance and thus obtain a voltage drop across the resistance. This 
method of obtaining a desired voltage by utilizing the drop of potential 
across a resistance may be easily understood by recalling the terms of Ohm's 
Law. This well known and valuable lav/ tells us that the drop in potential 
across any part of an electric circuit is equal to the resistance of that part 
in ohms multiplied by the current in amperes flowing through the part. The 
student should be sure to understand this law and what we mean when we say 
"the voltage drop across a certain part is governed by the resistance of the 
part and the current passing through it. Thus,- by a simple mathematical 
calculation, we need only to multiply current in amperes times resistance in 
ohms to find the voltage drop across any conductor of electricity. The pro¬ 
cedure can be carried out for all kinds of resistance irrespective of size 
and form. The d-c. voltages obtained from the output of any rectifier and 
filter system is an application of this law. Of course, in order to calculate 
a resistance value which will give a predetermined voltage drop across it, one 
must first ascertain the amount of current that will be taken by the circuit 
in which the resistance is placed. 
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voltage for the grids of the radio amplifiers and first audio amplifier. 

The value required is approximately 13 volts. Notice that the plate current 
drawn by these four tubes flows through resistance E G and hence to-N side 
of the circuit and thus causes a voltage drop across this resistance. The 
polarity of this voltage is negative with regard to the negative side,—-N 
side, of the circuit. 

Similarly, if we wish to obtain a second value of grid bias we have merely 
to employ a second resistance, which in this case is resistor G F, inserted 
in the plate return lead of the power tube. This branch is marked No. 4. 

L-4 is the speaker choke, while S-3 and P-3 are respectively the filament 
heating winding and potentiometer used for 11 hum" balance. The principles 
involed in obtaining a voltage drop of any required value are again applicable 
and accordingly we may repeat that the plate current of the power tube flow¬ 
ing through resistor E G causes a drop in voltage between points E and G. The 
value this time is about 45 volts. 

Branch No. 3 is the first audio amplifier circuit; the tube takes its fila¬ 
ment supply from S-l which also feeds the tubes in branch No. 1, as we have 
already explained. L-3 is the primary of the second audio transformer and 
R-3 the series plate resistance used to drop the voltage at B to the specified 
value for the plate of the first audio amplifier tube. Observe that all of 
the grids are grounded and therefore are actually connected to point G since 
this part of the circuit is also grounded. 

Branch No. 2 is the detector circuit. Inasmuch as grid condenser and grid 
leak detection is employed it is obvious that under such condition a biasing 
voltage is not required. Hence, we find the grid return grounded and thus 
connected in effect directly to the cathode since this electrode is also 
grounded. We have attempted to illustrate how the continuity of the plate 
circuit is completed by drawing a wire from the cathode down to mid-tap wire 
of P-2 and thence to point G and to—N. all of this portion of the detector 
circuit is grounded, consequently no actual wires will be found between 
portions of related circuits in the receiver whenever ground returns are used. 
The continuity of any plate circuit can be easily traced by following the 
arrows. For instance, plate current of the detector flows from point B 
through R-2, the series resistor used to drop the d-c. voltage a specified 
amount in order to obtain the correct voltage for energizing the detector 
plate. Then the plate current continues through L-2, the first audio trans¬ 
former primary, then to the cathode, the electron emitting electrode, down 
to point G to—N and thence through the plate winding of the power trans¬ 
former, through the rectifying tube, through the two chokes to point *P and 
now returns to B, the place from whence we started this little excursion 
through circuit No. 2. Note that the filament of the cathode-heater type 
tube in branch No. 2, and its heater winding S-2 and potentiometer P-2, are 
not actually considered a component part of the radio frequency circuit, or 
grid circuit. However, this is not the condition of affairs when a tube of 
the regular type is used for the detector, because the hot filament in this 
case is actually the source of the tube’s electron energy. Here the filament 
bears a direct relation to the grid circuit. 
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Figure 4 
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SERVICING 


, , „4 4 --u^r» t-Vip r>preiver or power unit develops trouble the 

In the event that eit ^ r h e f .^h i continuity test tables will he helpful 
numerous tests given in the 4 “ h ave shown the layout of the tube 

in expediting service work, “Lked -positive" and "negative" 

sockets, the filament co f ao hs?^?nuruosfs Figure 4 is to be used in con- 

simply to identify them for 1 i^thehiring diagram of this model. The colors 
junction with Figure 5, whxoh is the ^ing cu.ag er t o the cable leads, as 

indicated in the first column ° n«re 5. Before conducting any of the 
indicated on ^^^rts first^ rSove all tubes and the cable connection 

tests suggested in t h ® hese tests are very simple to perform since a 

panel from the power unit. test circuit should consist of test 

minimum of equipment is q • n „ „ ^ery connected in series. The 

and so on. 

CONTINUITY TESTS FOR RECEIVER 


Locations on 
which test 
points are to 
be placed 

From ■ To 

Red-Green 4-F2A 

tracer 


Correct 

Indications 


Circuit 
Condition. 
Wrong Reading 
Indicates 


Remarks and 

Further 

Possibilities 


Meter Reading 

Full deflection Open in cable 

or connection 


Examine all leads 
and soldered con¬ 
nections at cable 
connection panel 
and set when incor¬ 
rect meter indication 
is obtained 


Black-Green 

tracer 

—F2A 

ii 


Red-White 

tracer 

+FD 

ii 

h 

Black-White 

tracer 

—FD 

n 

11 

Red wire 

+F1A 

n 

11 

Black wire 

-FI A 

1! 

It 

Green-Yellow 

tracer 

Speaker 
Post No 
No. 2 

tl 

n 


n n « 

it ii i* 

n n n 

it « it 

n ti « 

it n « 


n 

n 

M 

it 

n 

it 
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Green 

wire 

Ground 

Post 


tt 

n 

tt tt tt 

n 

Brown 

wire 

P2A 


tt 

tt 

It t! tt 

tt 

White 

wire 

No. 4 
(shown on 

R.F. Plate 
Resistance) 

tt 

It It tt 

tt 

Rote: The 
stands for 
—FD stands 

location marks are interpreted 
the positive filament contact 
for negative filament contact 

as follows: For example, +F2A 
of 2nd audio amplifier socket; 
of detector socket, etc. 

Green 

wire 

PlA 


No deflection 

Grounded 1st 

A.F. plate 
circuit 


n 

n 

PD 


ti 

tt 

Grounded de¬ 
tector plate 
circuit 

Or shorted phone 
condenser 

ft 

it 

P3H 


it 

t» 

Grounded R.F. 
plate circuit 

Or shorted R.F. 
by-pass condenser 

it 

- »i 

+F3R 

and 

-F3R 


n 

it 

Grounded R.F., 
1st A.C. fila¬ 
ment circuit 

n 

tt 

n 

+FD 
and 
—FD 


it 

tt 

Grounded de¬ 
tector fila¬ 
ment circuit 


it 

it 

+F2A 

and 

-F2A 


it 

tt 

Grounded 2nd 
A.F. filament 
circuit 



P&rtial w No reading indi- Tests should be 

cates open grid made across re- 
resister or second- sistors and 
ary of either or secondaries 
both lat and 2nd separately (Re- 
radio freq. trans- sistors are 
formers. Full mounted .on back 

reading indicates of R.F. variable 
shorted grid circuit condenser) 

Full ,T Open antenna Volume control 

coupling trans- in full right 
former position 


n «» G2R 

and 
G3R 
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t! 

n 

G1A 

Partial 

n 

No reading in¬ 
dicates open sec. 
of 1st A.F. transf. 

Full reading 
indicates 
shorted secondary 

t! 

T1 

G2A 

tt 

u 

No reading in¬ 
dicates open sec. 
of 2nd A.F. transf. 

Full reading 
indicates 
shorted secondary 

It 

M 

Stator 
plates of 
detector 
tuning 
condenser 

Full 

tt 

Open secondary 
of last R.F. 
transformer 


II 

It 

CD 

tt 

n 

Open cathode lead 


White 

wire 

No. 3 
(on R.F. 
plate 
circuit 
res. ) 

Partial 

t! 

No reading indi¬ 
cates open R.F. 
plate circuit 
resistance 

Full reading in¬ 
dicates shorted 
R.F. plate cir¬ 
cuit resistance 


u 

P1R, P2R 
and P3R 

t» 

II 

No reading indi¬ 
cates open primary 
of 1st, 2nd or 

3rd R.F. transf. 


Yellow 

tt 

PD 

ti 

II 

No reading indi¬ 
cates open primary 
of 1st A.F. transf. 
(or open in cable 
connection) 

Full reading 
indicates 
shorted 
primary 

Black-Red 

tracer 

PlA 

u 

t! 

No reading indi¬ 
cates open primary 
of 2nd A.F. transf. 
(or open in cable 
connection) 

Full reading 
indicates 
shorted 
primary 

NOTE: 

ADDITIONAL TESTS 




Ground 

Stator 
plates of 
.detector 
tuning 
condenser 

No 

ti 

If reading is ob¬ 
tained it indicates 
shorted grid 
condenser 

This condenser 
is mounted on 
back of det. 
tuning condenser 

P2A 


Speaker 
Post No. 1 

ii 

II 

Reading,indicates 
shorted speaker 
filter condenser 
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G1R 


Ant. ter- Full deflection 
minal 


To test Volume Con¬ 
trol unsolder Red 
lead from Antenna 
Coupling Transformer 
and test across An¬ 
tenna and Ground 
terminals while turn¬ 
ing the Control Knob. 


Meter vane 
should deflect 
smoothly and 
give nearly 
full reading 


No reading indi¬ 
cates open an¬ 
tenna connection 


No reading indi¬ 
cates open in re¬ 
sistance winding. 
Erratic reading 
indicates damaged 
resistance wind¬ 
ing or slider 


VOLUME CONTROL. 
NOTE: Inspect the 
volume control 
carefully. Bend 
the slider so it 
makes firm contact 
with resistance 
wire. Clean the 
contact end top 
edge of the re¬ 
sistance unit and 
always use a slider 
of latest type for 
replacement 

If the volume con¬ 
trol is found de¬ 
fective, repair 
or install new con¬ 
trol. Resolder Red 
lead 


CONTINUITY TESTS FOR POWER UNIT 


NOTE: The view in Figure 6 shows the ‘locations referred to in this chart. 


+B R.F. 

+B 2nd A.F. 

Partial 

No reading indi¬ 
cates open speak¬ 
er (output) choke 

Full reading in¬ 
dicates shorted 
speaker choke 

tt 1! 

+B 1st A.F. 

Small 

No reading indi¬ 
cates open 1st 

A.F. plate cir¬ 
cuit resistance 


5! H 

+B Dectector 

Very 

small 

No reading indi¬ 
cates open de¬ 
tector plate cir¬ 
cuit resistance 


:j IT 

Ground 

No read¬ 
ing 

Reading indi¬ 
cates shorted 
filter condenser 


!? tT 

FI (on 
Rectifier 
tube socket) 

Partial 

No reading indi¬ 
cates open plate 
supply filter 
choke 


Ground 

+B Detector 

No read¬ 
ing 

Reading indicates 
shorted by-pass 
condenser 
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II 

One side 
of 2nd A. 

F. fila¬ 
ment supply 

Partial 

No reading indi¬ 
cates open 2nd 

A.F. grid bias 
resistance 

Full reading in¬ 
dicates shorted 
bias resistance 

II 

One side 
of R.F.andlst 
A.F* fila¬ 
ment supply 

Partial 

No reading indi¬ 
cates open R.F.or 
1st A.F. grid 
bais resistance 

Full reading in¬ 
dicates shorted 
bias resistance 

•1 

One side 
of De¬ 
tector 
Filament 
supply 

Full read¬ 
ing 

No reading indi¬ 
cates open con¬ 
nection to center 
tap of detector 
filament shunt 
resistance 

Examine all con¬ 
nections under 
panel assembly 


+B 1st A.F. 

No 

reading 

Reading indicates 
shorted by-pass 
condenser 


t» 

PI and P2 
(on Rec¬ 
tifier tube 
socket) 

Nearly 

full 

deflection 

No deflection in¬ 
dicates open high 
voltage secondary 
winding 


1 ! 

Each termi¬ 
nal of 

A.C.plug 

No read¬ 
ing 

Deflection indi¬ 
cates grounded 
primary of power 
transformer 

Inspect A.C. 
cable and switch 
leads for ac¬ 
cidental grounds 


NOTE: ADDITIONAL TESTS 

Test across the termi- Pull No reading indicates open primary 

nals of A.C. plug with reading of transformer or open cable or 

toggle switch in M 0N" or switch leads 

position 

Test from PI to F2 on Pull No reading indicates open rectifier 

rectifier tube socket reading filament winding or connections 

Test from one side of Pull No reading indicates open connection 

2nd a®F® filament sup- reading to center-tap of 2nd A.F. filament 

ply to speaker return shunt resistance 

terminal 
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The chart appended below will be found especially convenient for quickly 
ascertaining the various important a-c. and d-c. voltages while the set 
is in operation. For measuring a-c. voltages use a 0-5 volt a-c. volt¬ 
meter and for d-c. plate and bias voltages use a high grade high re¬ 
sistance multi-scale d-c. voltmeter with suitable ranges to cover the tests. 


VOLTAGE TEST CHART 


Filament Voltages: 

Use A.C. Voltmeter 

Test Terminals 

Approximate 

Voltage 

Detector 

Test from Red-White tracer 
to Black-White tracer 

2.35 

Radio Freq. Ampli¬ 
fiers and 1st Audio 
Freq. Amplifier » 

Test from Red to Black 

1.45 

Power Amplifier 
(2nd A.F.) 

Test from Red-Green tracer 
to Black-Green tracer 

4.8 

Plate Voltages: 

Use D.C. Voltmeter 



Detector 

From Red-White tracer to Yellow 

44 

Radio Freq. Ampli¬ 
fiers 

From Red to any R.F. tube Plate 
contact marked "P, u (through 
eyelet) 

160 

1st Audio Freq. 
Amplifier 

From solid Red to Black-Red 
tracer 

155 

Power Amplifier 
(2n A.F*) 

From Red-Green tracer to 
solid brown wire 

180 

Bias Voltages: 

Use D.C. Voltmeter 



On Power tube grid 

From F to G (socket marked 2 a, 
through eyelets) 

45 

On Grid of Radio Freq. 
Amplifiers and 1st 

From F to G (socket marked 1A, 
through eyelets) 

13 


Audio Amplifier. 
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EXAMINATION - LESSON 53 

1. Draw a simple schematic diagram showing the power unit, plate, filament 
and grid circuits similar to the diagram in Figure 3. Now label all of the 
parts with their proper names. 

2. (a) Why are the grid suppressor resistances necessary? (b) Why do we 
not find a grid suppressor resistance in the grid of the fourth tube, count¬ 
ing from the left in the schematic diagram of Figure 1? 

5. What are the general conditions to be satisfied in the design of a re¬ 
ceiver in order to permit two or more radio frequency amplifier stages to 
be tuned simultaneously with a single control dial? 

4. What real purpose does the first tube in the Atwater Kent Model 40 re¬ 
ceiver serve? 

5 (a) In a receiver of this design do the signal currents of more than 

one broadcast station pass through the output or plate circuit of the first 
radio frequency tube? State briefly why? (b) Name each circuit in sequence 
which is designed especially to permit the selection of the transmitted 
frequency of the broadcast station which the listener-in desires to hear. 

6 . (a) How are the grid bias voltages obtained? 

(b) How are the plate voltages obtained? 

(c) From v/hat source is the filament heating current supplied? 

7. Let us assume that a certain detector tube is being operated so that a 
comparatively high value of plate current (normal current) flows steadily 
In it's plate circuit. Would this high normal current be a positive indi¬ 
cation to you that a strong signal would be heard when tuning-in a station? 
State your reasons concisely. (Note: Assume that the signal energy picked 

up by the antenna is sufficient for all practical reception and therefore this 
point does not require consideration in your answer). 

8 . In brief what Is the general construction of the TJX-280 rectifier tube 
and how are the filsments connected? Does this method of filament connection 
have any practical value and why? 

9. Why are potentiometers used across filament heating windings of a power 
transformer and why are these resistances tapped.' 

10. What functions are performed by the last condenser in the filter system 
of the power unit? (This condenser is marked C-6 in Figure 1.) If you 

had occassion to service a Model 40 receiver and found one of the main fil¬ 
ter condensers broken down and shorted would you attempt to replace this 
damaged condenser? What would you do? 
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